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protein of approx. 14 kDa, and this has been designated as a
putative storage protein (JR14). Other stress-related proteins
(dehydrins and smHSPs), which are often associated with
tolerance of water deficits also increase. SDS-PAGE analysis of
roots at all stages of the R. asciaticus life cycle revealed that JR14
accumulates during the desiccation period, and two-dimensional
electrophoresis demonstrated that there are, in fact, two major
proteins of around 14 kDa. One of these was purified, and the first
31 N-terminal amino acids were determined by sequencing. A
489 bp full length JR14 cDNA sequence was obtained by 3′-
RACEand 5′-RACEPCRusing oligonucleotide sequences based
on the terminal amino acids. The amino acid sequence (163 amino
acids) of the JR14 protein shows that it has stress-induced
domains PLAT/LH2. A peptide of 24 N-terminal amino acids of
the full length JR14 protein is a possible signal peptide, indicative
that it is a sequestered protein. It has no strong similarity with
known water-stress-related proteins, nor with the low mol. mass
storage protein present in the tap roots of dandelion.Western blots
indicated that the expression of dehydrin Dhn4B (LEAII D-11
family) is induced by dehydration and ABA, and declines during
rehydration. The cDNA sequence of Dhn4B has a very high
similarity with dehydrins known in other species. As with
dehydrins, smHSPs were also detected by western blots in the
tuberous roots during desiccation, and their expression was
induced by high temperature and dehydration.
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The zygotic germplasm of plant species producing desicca-
tion-sensitive seeds can be conserved in the long-term only by
cryopreservation. Usually the embryonic axis is excised from the
cotyledons and is used as the explant for cryopreservation, as it
provides a favourable surface area:volume ratio. However the
shoot of the axis of most species studied does not develop after
excision, with the result that survival after cryopreservation is
often recorded as callus production or simply greening. Thus,
besides explant size, factors such as in vitro regeneration
techniques, physical damage induced upon excision and
developmental status of the seed could compromise the success
of cryopreservation. This study investigated the effect of the
factors mentioned above, with particular attention to the
developmental status of the seeds, on in vitro development and
cryopreservation of the desiccation-sensitive embryonic axes of
three species: Trichilia dregeana, T. emetica and Strychnos
gerrardii. For all three species, investigations were conducted on
the embryonic axes excised from mature seeds immediately after
harvesting and from mature seeds stored under hydrated
conditions for different periods (in order to achieve different
degrees of development). When germinated in vitro, excised
embryonic axes of T. dregeana and T. emetica did not develop
shoots unless the axes were excised with attached cotyledonary
segments. Following the development associated with short-term
storage, however, the axes could develop normally without any
attached cotyledon. The embryos from the (endospermous) seeds
of S. gerrardii developed normally without any attached
cotyledon, but the percentage germination increased with seed
storage period. For all three species, in vitro axis germination was
optimal when activated charcoal was included in the germination
medium, regardless of the developmental stage of the seeds. On
dehydration to approximately 0.3 g g−1 (dry mass), embryonic
axes from all three species failed to develop shoots even though
more than 50% of explants produced roots. Hence, shoot
production was more sensitive to desiccation than was root
production. The sensitivity of shoots to desiccation did not change
with seed storage for T. dregeana and T. emetica, but decreased
for S. gerrardii when the seeds were stored for 6–8 weeks.
Subsequent cryopreservation of T. dregeana and S. gerrardii
explants was best achieved with rapid cooling in nitrogen slush
(−210°). However, the optimal cooling procedure for successful
cryopreservation of T. emetica explants is still to be established.
The highest post-cryopreservation survival of T. dregeana axes
was achieved when seeds had been stored for three months, while
the seed storage period did not affect post-thaw survival of the
axes of T. emetica and S. gerrardii. Only S. gerrardii explants
produced shoots after cryopreservation, whereas the surviving
embryonic axes of T. dregeana and T. emetica regenerated only as
non-embryogenic callus. Thus, the successful cryopreservation of
the germplasm of the species tested, and others producing
recalcitrant seeds, depends on numerous species-specific factors.
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Seedling of the perennial desert halophytes Haloxylon
aphyllum, Salsola dendroides, Kochia scoparia and Kochia
prostrata, of the Chenopodiaceae family, from the Solonchak
salinities of Kyzylkum desert in Uzbekistan were tested for their
survival when germinated and rehydrated with NaCl solutions
after periods of desiccation. The seeds were tested for
germination in distilled water as well as in NaCl solutions of
up to 3%, in light and darkness. The seeds germinated well in
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